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SKDVH RQ WKH FDWDO\WLF OD\HU ZLWKRXW SULRU PL[LQJ DQG FRQWDFWLQJ RI ERWK SKDVHV 7KH NH\
HOHPHQWIRUVXFKSRWHQWLDOLVLQWKHVWUXFWXUHRIDSSOLHGPHPEUDQHVDQGLQFDUHIXOPDQDJHPHQW
RI RSHUDWLQJ FRQGLWLRQV 'XH WR KDUVK RSHUDWLQJ FRQGLWLRQV DQG DJJUHVVLYH PHGLD ZKLFK DUH
W\SLFDO IRU &:$2 SURFHVVHV WKH DV\PPHWULF FHUDPLF PHPEUDQHV DUH PRVW DSSURSULDWH IRU
WKHVHSXUSRVHV%\ OLTXLGGLVSODFHPHQW WHVWV9RVSHUQLNHWDO >@VKRZHG WKDW LW LVSRVVLEOH WR
VKRUWHQGLIIXVLRQ UHVLVWDQFHE\DSSO\LQJ JDVRYHUSUHVVXUHRQ WKHVKHOO VLGHRI WKHPHPEUDQH
PRGXOH,RMRLXHWDO>@FRPSDUHGDFWLYLWLHVRIPHPEUDQHVZLWKRSWLPL]HGVWUXFWXUHDQGUHGXFHG
QXPEHURILQWHUPHGLDWHOD\HUVLQPHPEUDQHILOWUDWLRQOD\HU7KH\RSHUDWHGDWKLJK703±XSWR
 EDU 2EVHUYHG DFWLYLW\ LQFUHDVHV ZLWK 703 KRZHYHU WKH FRUUHODWLRQ EHWZHHQ REVHUYHG
DFWLYLWLHVDQGWKLFNQHVVRIILOWUDWLRQOD\HUVLVQRWFOHDU7KH\FRQILUPHGWKHILQGLQJRI9RVSHUQLNHW
DODERXWWKH703ZKLFKLVUHTXLUHGWRGLVSODFH OLTXLGIURPWKHVXSSRUW OD\HU)XUWKHURQ,RMRLX
HW DO >@ REVHUYHG DQ LQFUHDVH LQ FDWDO\WLF DFWLYLW\ RI PHPEUDQH ZLWK UHGXFHG QXPEHU RI
LQWHUPHGLDWHOD\HUVDW703RIEDUKRZHYHUWKHREVHUYHGDFWLYLWLHVIRUWKHVDPHPHPEUDQH
DW ORZHU 703 DUH DOPRVW HTXDO WR WKH REVHUYHG DFWLYLWLHV RIPHPEUDQH KDYLQJ DQ DGGLWLRQDO
LQWHUPHGLDWH OD\HUDQGFRQVHTXHQWO\ WKLFNHUGLIIXVLRQSDWK%HUþLþHWDO >@DQDO\]HGRSHUDWLRQ
RIDPHPEUDQHFRQWDFWRURQWKHEDVLVRIPDVVIOX[HVRIUHDFWDQWVDQGSURGXFWVWRDQGIURPWKH
UHDFWLRQ]RQH:HREVHUYHGWKDWWKHUHZDVDGLVFUHSDQF\EHWZHHQWKHFDOFXODWHGPDVVIOX[HV
RI IRUPLF DFLG DQG WKH PHDVXUHG UHDFWLRQ UDWHV 7R FORVH WKH JDS EHWZHHQ WKH REVHUYHG
UHDFWLRQ UDWH DQG WKH FDOFXODWHG PDVV IOX[ RI IRUPLF DFLG LW ZDV VXJJHVWHG WKDW SDUWLWLRQ




FRQILJXUDWLRQ 7KHPDLQ GLIIHUHQFHV EHWZHHQ WKH XVHG FRQILJXUDWLRQV DUH UHDFWDQW FRQYHUVLRQ
SHUVLQJOHSDVVDQGFLUFXODWLRQYHORFLW\,QVLQJOHSDVVFRQILJXUDWLRQWKHYHORFLWLHVZHUHORZDQG
WKHUHIRUH KLJK PDVV WUDQVSRUW UHVLVWDQFHV ZHUH REVHUYHG RQ WKH OLTXLG VLGH ,Q EDWFK
FRQILJXUDWLRQV KLJKHU UHFLUFXODWLRQ IORZ UDWHVZHUH XVHG KRZHYHU WKHUHZHUH QR VWHDG\ VWDWH
FRQGLWLRQV ,QRUGHU WR FRPELQHKLJKFRQYHUVLRQ DQGKLJKPDVV WUDQVSRUW RQ WKH OLTXLG VLGHD
QHZ UHF\FOH W\SH PHPEUDQH UHDFWRU ZDV FRQVWUXFWHG %\ D VHW RI GLIIHUHQW H[SHULPHQWV WKH






([SHULPHQWDODSSDUDWXV LV VFKHPDWLFDOO\VKRZQRQ)LJXUH2SHUDWLQJSDUDPHWHUVRI UHF\FOH
UHDFWRUZHUHSUHVVXUHEDUWHPSHUDWXUHR&703EDU5H\QROGVQXPEHUXS
WR  DQG UHVLGHQFH WLPH EHWZHHQ  DQG  PLQXWHV 0DVV WUDQVIHU ZDV VWXGLHG E\
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PHDVXULQJRXWOHWFRQFHQWUDWLRQRIGLVVROYHG2RU&2&RPSDULVRQEHWZHHQSUHGLFWHGYDOXHV
RIRXWOHWFRQFHQWUDWLRQVDQGWKHH[SHULPHQWDOO\PHDVXUHGLVSUHVHQWHGRQWKH)LJXUH'XHWR
VLJQLILFDQW GLIIHUHQFHV LQ VROXELOLW\ RI R[\JHQ DQG FDUERQ GLR[LGH WKH FRQFHQWUDWLRQV ZHUH
QRUPDOL]HGZLWKUHVSHFWWRFDOFXODWHGYDOXHVRIHTXLOLEULXPFRQFHQWUDWLRQDWSDUWLFXODURSHUDWLQJ





DW WKH LQOHWDQGRXWOHW IRUVHDOLQJSXUSRVHV ,QUHDOVLWXDWLRQWKH OHDGLQJFRHIILFLHQW LQ/pYrTXH
HTXDWLRQ LV VPDOOHU WKDQ  DQG PXVW EH HVWLPDWHG IRU HDFK FRQILJXUDWLRQ VHSDUDWHO\
+RZHYHUVLQFHGHWDLOHGFRQVWUXFWLRQRIDSSOLHGFRQWDFWRUVLVQRWDYDLODEOHDQRSWLPLVWLFYDOXHRI
ZDVXVHG )RU DQDO\VLV RI SXEOLVKHG UHVXOWV WKHPD[LPDO SRVVLEOH IOX[ WR WKHPHPEUDQH





VXUIDFH FRQFHQWUDWLRQV &ZDOO ZHUH HVWLPDWHG IURP H[SHULPHQWDO UHVXOWV 7KH FRQFHQWUDWLRQ
GULYLQJIRUFHWHUPIRUGLIIXVLRQWKURXJKILOWUDWLRQOD\HUZDVVHWHTXDOWR&ZDOO&*/WKLFNQHVVRI
ZHWWHGILOWUDWLRQOD\HUV7RREWDLQPD[LPDOIOX[HVFRPSOHWHFRQVXPSWLRQRIUHDFWDQWRQWKHJDV
OLTXLG LQWHUIDFH ZDV DVVXPHG LH &*/   )OX[  RQ WKH )LJ ZDV FDOFXODWHG IRU FRQGLWLRQV




UHDFWLRQ UDWHV DQG WKH FDOFXODWHG IOX[HV LW LV FOHDU WKDW DW 703 EHOORZ  EDU WKH REVHUYHG
FDWDO\WLFDFWLYLWLHVDUHORZHUWKDQWKHSUHGLFWHGIOX[RIUHDFWDQWIURPWKHOLTXLGVLGHWRZDUGVWKH
PHPEUDQH ZDOO EODFN SRLQWV $W 703 H[FHHGLQJ  EDU WKH EODFN SRLQWV ZKLFK VWDQG IRU
H[SHULPHQWDOUDWHVOLHDERYHWKHOLQHGUDZQIRUPD[LPDOIOX[GHWHUPLQHGE\/pYrTXHHTXDWLRQ
0DVV WUDQVSRUW FRHIILFLHQW DQG FRQVHTXHQWO\ WKH UHDFWLRQ UDWH FRXOG LQFUHDVH GXH WR JDV
EXEEOLQJ ZKLFK FKDQJHV IORZ FKDUDFWHULVWLFV LQFUHDVHV PDVV WUDQVSRUW DQG VDWXUDWHV OLTXLG
+RZHYHUJDVOHDNLQJZDVQRWPHQWLRQHGREVHUYHGWKHUHIRUHWKHLVVXHRIGHVFULELQJREVHUYHG
³DQRPDOLHV´ UHPDLQVRSHQ7LOOQRZ WZRK\SRWKHVHV IRU LQWHUSUHWDWLRQRI WKLVREVHUYDWLRQZHUH
SURSRVHG6LQFHFDOFXODWHGR[\JHQIOX[LVFRQVLGHUDEO\ ORZHUWKDQWKHREVHUYHGUHDFWLRQUDWHV
DQGUHDFWLRQUDWHVDUHKLJKHU WKDQWKHSUHGLFWHGE\PDVVWUDQVSRUWFRUUHODWLRQ WKHK\SRWKHVLV
DERXWSDUWLWLRQFRHIILFLHQW >@ VHHPV WREHPRUH UHDOLVWLF WKDQ WKHK\SRWKHVLV DERXW LQFUHDVHG
JDVVROXELOLW\LQPHVRSRUHVRIILOWUDWLRQOD\HU>@+RZHYHUDIXUWKHUUHVHDUFKDWKLJKSUHVVXUHV
DQG ORZ 703 ZKLFK ZLOO H[FOXGH SRVVLELOLW\ RI JDV OHDNLQJ LV QHHGHG LQ RUGHU WR FODULI\ WKH
REVHUYHGWUHQGV
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